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class Personel {
public:

Personel( const char* _nazwisko, short _biuro = 0 );
~Personel() { delete [] nazwisko; }
virtual void print() const;
// virtual float oblicz_place() const { return 0; } // tak było
virtual float oblicz_place() const =0; // tak jest teraz:

// czysta funkcja wirtualna
void set_biuro( short _biuro ) { biuro = _biuro; }
const char* get_telefon() const;

private:
char* nazwisko;
short biuro;

};
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class Ksztalt // klasa abstrakcyjna
{
public:

virtual void rysuj() =0;
virtual void obracaj (float _kat) =0;
virtual void przesun (float _x, float _y) =0;
... };

class Okrag : public Ksztalt {
public:

void rysuj();
void obracaj (float _kat);
void przesun (float _x, float _y);

private:
float srodek, promien;  };    

class Prostokat : public Ksztalt {
public:

void rysuj();
void obracaj (float _kat);
void przesun (float _x, float _y);

private:
float gorny, lewy, dolny, prawy; };    

class Kwadrat : public Prostokat {...};
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#include <iostream> using namespace std;

class CPolygon {
protected:     int width, height;
public:        void set_values (int a, int b)  { width = a; height = b; }
};

class CRectangle: public CPolygon {
public:
int area () { return (width * height); }

};

class CTriangle: public CPolygon {
public:
int area ()  { return (width * height / 2); }

};

int main () {
CRectangle rect;
CTriangle trgl;
CPolygon * ppoly1 = &rect;
CPolygon * ppoly2 = &trgl;
ppoly1->set_values (4,5);
ppoly2->set_values (4,5);
cout << rect.area() << endl; // 20
cout << trgl.area() << endl; // 10
return 0;   }

����<����	��	�����	�������

��	����	��������	�����
���	������
�	�����������	�	������������	� 	!"���	#�$$% 8

& '
��
��	����
����	�	�����������	( ��������	1������1

#include <iostream> using namespace std;

class CPolygon {
protected:     int width, height;
public:        void set_values (int a, int b)  { width=a; height=b; }

virtual int area ()             { return (0); }
};

class CRectangle: public CPolygon {
public:    int area () { return (width * height); }   };

class CTriangle: public CPolygon {
public:    int area ()  { return (width * height / 2); }   };

int main () {
CRectangle rect;   CTriangle trgl;   CPolygon poly;
CPolygon * ppoly1 = &rect;
CPolygon * ppoly2 = &trgl;
CPolygon * ppoly3 = &poly;
ppoly1->set_values (4,5);
ppoly2->set_values (4,5);
ppoly3->set_values (4,5);
cout << ppoly1->area() << endl; // 20
cout << ppoly2->area() << endl; // 10
cout << ppoly3->area() << endl; // 0
return 0;    }
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// shape.h
// Shape abstract-base-class definition.

#ifndef SHAPE_H
#define SHAPE_H

#include <string>  // C++ standard string class
using std::string;
class Shape {

public:

// virtual function that returns shape area
virtual double getArea() const;

// virtual function that returns shape volume
virtual double getVolume() const;

// pure virtual functions; overridden in derived classes
virtual string getName() const =0; // return shape name
virtual void print() const =0;    // output shape

};

#endif
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// shape.cpp
// Shape class member-function definitions.

#include <iostream>  
using std::cout;
#include "shape.h" // Shape class definition

// return area of shape; 0.0 by default
double Shape::getArea() const
{

return 0.0;
}

// return volume of shape; 0.0 by default
double Shape::getVolume() const
{

return 0.0;
}
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// point.h
// Definition of class Point

#ifndef POINT_H
#define POINT_H
#include "shape.h"  // Shape class definition

class Point : public Shape {

public:
Point( int = 0, int = 0 ); // default constructor

void setX( int ); // set x in coordinate pair
int getX() const; // return x from coordinate pair

void setY( int ); // set y in coordinate pair
int getY() const; // return y from coordinate pair

// return name of shape (i.e., "Point" )
virtual string getName() const;

virtual void print() const; // output Point object

private: 
int x; int y;

}; 
#endif
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// point.cpp
// Member function definitions for class Point

#include <iostream>
using std::cout;
#include "point.h"   // Point class definition

Point::Point( int xValue, int yValue )
: x( xValue ), y( yValue )

{ }

void Point::setX( int xValue ) {   x = xValue; }
int Point::getX() const {   return x; }
void Point::setY( int yValue ) {   y = yValue; }
int Point::getY() const {   return y; }

// override pure virtual function getName: return name of Point
string Point::getName() const {

return "Point";
}

// override pure virtual function print: output Point object
void Point::print() const {

cout << '[' << getX() << ", " << getY() << ']';
}
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// circle.h
// Definition of class Circle

#ifndef CIRCLE_H
#define CIRCLE_H
#include "point.h" // Point class definition

class Circle : public Point {

public:
Circle( int = 0, int = 0, double = 0.0 );  
void setRadius( double ); // set radius
double getRadius() const; // return radius

double getDiameter() const;       // return diameter
double getCircumference() const;  // return circumference
virtual double getArea() const;   // return area

// return name of shape (i.e., "Circle")
virtual string getName() const;

virtual void print() const;  // output Circle object

private: 
double radius;  // Circle's radius

}; 
#endif
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// circle.cpp
// Member function definitions for class Circle

#include <iostream>  
using std::cout;
#include "circle.h" // Circle class definition

Circle::Circle( int xValue, int yValue, double radiusValue )
: Point( xValue, yValue )  

{ setRadius( radiusValue ); }

void Circle::setRadius( double radiusValue ) {
radius = ( radiusValue < 0.0 ? 0.0 : radiusValue ); }
double Circle::getRadius() const { return radius; }

// calculate and return diameter
double Circle::getDiameter() const { return 2 * getRadius(); }

// calculate and return circumference
double Circle::getCircumference() const { return 3.14159 * getDiameter(); }

// override virtual function getArea: return area of Circle
double Circle::getArea() const { return 3.14159 * getRadius() * getRadius(); }

// override pure virutual function getName: return name of Circle
string Circle::getName() const { return "Circle"; }

// override pure virtual function print: output Circle object
void Circle::print() const {

cout << "center is ";
Point::print(); // invoke Point's print function
cout << "; radius is " << getRadius(); }
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// cylindr.h
// Definition of class Cylinder

#ifndef CYLINDR_H
#define CYLINDR_H
#include "circle.h"  // Circle class definition

class Cylinder : public Circle {

public:
Cylinder( int = 0, int = 0, double = 0.0, double = 0.0 ); 

void setHeight( double ); // set Cylinder's height
double getHeight() const; // return Cylinder's height 

virtual double getArea() const; // return Cylinder's area
virtual double getVolume() const; // return Cylinder's volume

// return name of shape (i.e., "Cylinder" )
virtual string getName() const;

virtual void print() const; // output Cylinder

private:
double height; // Cylinder's height

};
#endif
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// cylinder.cpp
// Member and friend function definitions for class Cylinder

#include <iostream>   using std::cout;   #include "cylinder.h"

Cylinder::Cylinder( int xValue, int yValue, double radiusValue,  double heightValue ) 
: Circle( xValue, yValue, radiusValue ) { setHeight( heightValue ); }

// set Cylinder's height
void Cylinder::setHeight( double heightValue ) {

height = ( heightValue < 0.0 ? 0.0 : heightValue ); }

// get Cylinder's height
double Cylinder::getHeight() const { return height; }

// override virtual function getArea: return Cylinder area
double Cylinder::getArea() const {

return 2 * Circle::getArea() +  getCircumference() * getHeight(); }

// override virtual function getVolume: return Cylinder volume
double Cylinder::getVolume() const { return Circle::getArea() * getHeight(); } 

// override pure virtual function getName: return name of Cylinder
string Cylinder::getName() const { return "Cylinder"; }

// override pure virtual function print: output Cylinder object
void Cylinder::print() const {

Circle::print(); 
cout << "; height is " << getHeight(); }
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// main.cpp (Driver for shape, point, circle, cylinder hierarchy)

#include <iostream.h> #include <iomanip.h>  #include "shape.h"
#include "point1.h"   #include "circle1.h"  #include "cylindr1.h" 

void virtualViaPointer ( const Shape * );
void virtualViaReference ( const Shape & );

int main() {
cout << setiosflags( ios::fixed | ios::showpoint )

<< setprecision( 2 );

Point point( 7, 11 );                  // create a Point
Circle circle( 3.5, 22, 8 );           // create a Circle
Cylinder cylinder( 10, 3.3, 10, 10 );  // create a Cylinder

point.printShapeName();    // static binding
point.print();             // static binding
cout << '\n';

circle.printShapeName();   // static binding
circle.print();            // static binding
cout << '\n';

cylinder.printShapeName(); // static binding
cylinder.print();          // static binding
cout << "\n\n";
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Shape *arrayOfShapes[ 3 ]; // array of base-class pointers

// aim arrayOfShapes[0] at derived-class Point object
arrayOfShapes[ 0 ] = &point;

// aim arrayOfShapes[1] at derived-class Circle object
arrayOfShapes[ 1 ] = &circle;

// aim arrayOfShapes[2] at derived-class Cylinder object
arrayOfShapes[ 2 ] = &cylinder;

// Loop through arrayOfShapes and call virtualViaPointer
// to print the shape name, attributes, area, and volume
// of each object using dynamic binding.
cout << "Virtual function calls made off "

<< "base-class pointers\n";

for ( int i = 0; i < 3; i++ )  virtualViaPointer( arrayOfShapes[ i ] );

// Loop through arrayOfShapes and call virtualViaReference
// to print the shape name, attributes, area, and volume
// of each object using dynamic binding.
cout << "Virtual function calls made off "

<< "base-class references\n";

for ( int j = 0; j < 3; j++ ) virtualViaReference( *arrayOfShapes[ j ] );
return 0;    }
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// Make virtual function calls off a base-class pointer
// using dynamic binding.

void virtualViaPointer( const Shape *baseClassPtr )
{

baseClassPtr -> printShapeName();
baseClassPtr -> print();
cout << "\nArea = " << baseClassPtr -> area()

<< "\nVolume = " << baseClassPtr -> volume() << "\n\n";
}

// Make virtual function calls off a base-class reference
// using dynamic binding.

void virtualViaReference( const Shape &baseClassRef )
{

baseClassRef.printShapeName();
baseClassRef.print();
cout << "\nArea = " << baseClassRef.area()

<< "\nVolume = " << baseClassRef.volume() << "\n\n";
}
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#include <iostream> using namespace std;

class CPolygon {
protected:
int width, height;

public:
void set_values (int a, int b) { width=a; height=b; }
virtual int area (void) =0;
void printarea (void) { cout << this->area() << endl; }

};

class CRectangle: public CPolygon {
public: int area (void) { return (width * height); } };

class CTriangle: public CPolygon {
public: int area (void) { return (width * height / 2); } };

int main () {
CPolygon * ppoly1 = new CRectangle;
CPolygon * ppoly2 = new CTriangle;
ppoly1->set_values (4,5);
ppoly2->set_values (4,5);
ppoly1->printarea(); // 20
ppoly2->printarea(); // 10
delete ppoly1;
delete ppoly2;
return 0; }
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